Abstract-Plants described in Ayurvedic literature namely, A. catechu, E. officinalis, F. benghalensis, F. glomerata, and T. arjuna possess significant amount of flavonoids as secondary metabolites. These compounds are reported to exhibit various biological activities, including antioxidative and free radical scavenging activities. Antioxidant compounds in food play an important role as a health-protecting factor. Scientific evidence suggests that antioxidants reduce the risk for chronic diseases including cancer and heart disease. The flavonoids extracted from bark of these plants were fractionated using HPTLC. These were assessed for the antioxidant potential employing DPPH [1, 1-Diphenyl-2-picrylhydrazyl] assay. Simultaneously the flavonoids showing comparatively better activity were tested for their Cytotoxicity using MTT [Mitochondrial toxicity test]. The preparation was also subjected for absorption studies in goat intestinal model system.
Introduction
In living organisms the reactive oxygen species (ROS) and reactive nitrogen species (RNS) are known to cause damage to lipids, proteins, enzymes, and nucleic acids leading to cell or tissue injury implicated in the processes of aging as well as in wide range of degenerative diseases including inflammation, cancer, atherosclerosis, diabetes, liver injury, alzheimer, Parkinson, and coronary heart pathologies, among others. The ROS and the RNS include diverse reactive entities namely superoxide (O2¯), hydroxyl (OH•), peroxyl (ROO•), peroxinitrite (•ONOO-), and nitric oxide (NO•) radicals, as well as non free radicals species as hydrogen peroxide (H2O2), nitrous acid (HNO2), and hypochlorous acid (HOCl).On the other hand, the aerobic organisms developed antioxidant defense mechanisms that arrest the damage caused by ROS and RNS entities. The defense mechanisms can be enzymatic and nonenzymatic. In the enzymatic mechanisms are included, for instance, superoxide dismutase, catalase, glutathione reductase and peroxidase, and nitric oxide synthase enzymes, among others. On the contrary, in the non-enzymatic mechanisms are comprised antioxidants and trapping agents such as ascorbic acid, α-tocopherol, β-carotene, glutathione, flavonoids, uric acid, cysteine, vitamin K, serum albumin, bilirubin, and trace elements as zinc and selenium, among others. Both processes can contribute to prevent the damage caused by oxidative reactions. Since the natural antioxidant mechanism in mammalians under some circumstances can be inefficient, a dietary intake of antioxidant compounds becomes an alternative, once it has been suggested that there is an inverse relationship between dietary intake of antioxidants and the incidence of diseases caused by the deficiency on these substances. In recent years, synthetic antioxidants such as buthylated hydroxyanisole (BHA) and buthylated hydroxytoluene (BHT) are added to food preparations because they are good free radical scavengers, even though there are some experimental evidences that they induce DNA damage. Therefore, there is an increasing interest in searching antioxidants from natural origin to scavenge free radicals to prevent human body from oxidative stress produced by ROS and RNS species. According to Hostettmann and Terreaux (2000) , the estimated number of higher plant species in the world is of 400,000, the fact that plant secondary metabolites are characterized by an enormous chemical diversity and that currently one-fourth of all prescribed pharmaceuticals compounds in developed countries are directly or indirectly (semi-synthetic) derived from plants. As The voucher specimen of the plant material has been preserved at -200 C at VSBT, molecular Biology Laboratory. The plant material was shade dried for 8 days and powdered using mortor pestle. The powder was sieved through mesh number 85 as mentioned in Indian Pharmacopoeia. The powder is labeled as crude drug hence forth. It was utilized within 6 months. The age of the mother plant from which the crude drug is extracted should be 41/2 years or more.
Extraction of flavonoids
One [01] g crude drug is extracted with 10ml methanol for 5 min on a water bath at 600 C and then filtered. This rapid method extracts both lipophilic and hydrophilic flavonoids.
Enrichment
A total of 5ml of methanolic extract is concentrated to about 2ml; 1ml water and 10ml ethyl acetate are added and shaken several times. The ethyl acetate fraction is separated and reduced to a volume of 1ml.
Quantification of flavonoids
The total flavonoid content was determined using a modified Folin -Ciocalteus colorimetric method with Quercitrin as standard.200µg/ml of standard Quercitrin working solution was distributed in 0.00ml, o.2ml, 0.4ml, 0.6ml, 0.8ml and 1ml in 6 test tubes. The volume was leveled to 1ml in each tube by introducing 1ml, 0.8ml, 0.6ml, 0.4ml, 0.2ml and 0.00ml in each tube 0f phosphate buffer [pH 7 .00] giving a final concentration of 00µg/ml, 40µg/ml, 80µg/ml, 120µg/ml, 160µg/ml and 200µgml respectively. 100 µl of ethyl acetate fraction of all five samples was diluted with 900 µl phosphate buffer. 3ml of 1N Folin -Ciocalteus reagent was added to each of the tubes followed by addition of 4ml sodium carbonate [7.5%] . The tubes were incubated at room temperature for 45min in dark. Absorbance was recorded at 765nm, using double beam Jasco-530 UV-Visible Spectrophotometer. The readings were taken in duplicates and mean values were plotted.
HPTLC 20 x 10 HPTLC silica gel 60 F254 plates were used. The plates were pre run with methanol till 90mm in twin trough chambers saturated with methanol. 5µl and 10µl sample were applied using Linomat 5. 14 tracks each of 8mm were applied per plate, position of first track was 14mm [X axis] and distance between the tracks was 14.7mm. The mobile phase was Ethyl acetateformic acid -glacial acetic acid -water [10:1.1:1.1:2.6]. The mobile phase or solvent front was allowed to run till 80mm. Detection was done using densitometeric scanning at 254nm, 366nm followed by derevatiztion with Fast blue salt B [3, 3' -dimethoxybiphenyl-4, 4'-bis (diazonium) -dichloride] and inspected in visible light. Flavonoids form blue or blue -violet (visible) azo dyes.
DPPH assay The scavenging reaction between (DPPH•) and an antioxidant (H-A) can be written as:
Antioxidants react with DPPH•, which is a stable free radical and is reduced to the DPPH-H and as consequence the absorbance decreased from the DPPH• radical to the DPPH-H form. The degree of discoloration indicates the scavenging potential of the antioxidant compounds or extracts in terms of hydrogen donating ability. DPPH radical scavenging activity from all plant extracts was measured by taking 100µl sample, 900µl of acetate buffer (pH 6.5) and 3ml freshly prepared 100µM DPPH solution in methanol. Reagent blank was 1ml buffer and 3ml DPPH solution. The absorbance was measured after 90 min of incubation in dark at 517 nm. DPPH radical scavenging activity (%) was determined by following equation:
DPPH radical scavenging

Cell Viability test [MTT assay]
Goat liver was procured from the local slaughter house aseptically in 250ml sterile chilled phosphate buffered saline. It was chopped to fine pieces with the help of sterile scissors in vertical laminar air flow. The chopped pieces were incubated with equal amount of TPVG for 45min in Orbitech rotary shaker at 37oC at 105 rpm. 10% Serum was added to inhibit the action of trypsin after the completion of incubation. The cells were centrifuged at 3250 rpm for 10min; the supernatant was subjected to Neubaur's Chamber for cell counting. Fifteen to twenty thousand cells were seeded in 96 well plates in 40µl of PBS, incubated on rotary shaker for 2 hours at 37oC at 95 rpm. 10µl, 20µl and 40µl of plant extract were added in each well followed by addition of 10µl MTT reagent [Yellow tetrzolium salt]. The plates were incubated in Orbitech rotary shaker at 37oC at 100 rpm for 4 hours. After the incubation 10µl of lysis solution [20% SDS in 50% DMSO] was introduced in each well. The plates were further incubated at 37oC at 100 rpm to solublize the puple coloration developed by conversion of tetrzolium salt. The O.D was recorded using Eliza reader at 492nm and % cell viability determined by: %viability = Mean absorbance of sample X 100
Mean absorbance of control
Intestinal absorption assay
Goat intestine was procured from local slaughter house aseptically in 250ml sterile chilled phosphate buffered saline. The animal was starved 18 hours overnight to clear the upper intestine of faecal matter. The abdomen was opened and 1 meter intestine removed and transferred to chilled PBS. The first 15cm of jejunum were discarded and next 25cm of upper intestine were cut 5 x 5 cm. the lumen was flushed with Kreb's Hanslet buffer and everted. The everted intestine pieces were filled with PBS internally and sealed at both ends just as dialysis bags are sealed. Each of the sealed intestines was incubated at 370C in 100ml PBS containing 3mll each of plant extract. 100µl of the PBS was withdrawn at interval of 10 min. and subjected to estimation of concentration by using FolinCiocalteus method.
Results and Discussions
The graph of Quercitrin and absorbance at 765nm was plotted and the total flavonoid content was detected form the standard graph as below: Table 1 
